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Paradoxically, coal, which is the foundation of mechanical pro-
duction, is largely produced by hand labour. Coal-cutting
machines have been introduced in recent years, especially in
America3 but the hewer with his pick and shovel still remains in-
dispensable. Progress in mining has consisted not so much in the
mechanization of coal-cutting as in the discovery of better methods
of ventilating mines, of protecting against firedamp, of sinking
shafts, and of raising coal to the surface. One of the most useful
aids to the miner, the safety lamp, was invented by Sir Humphrey
Davy as early as 1815. It enormously reduced the risk of explo-
sion and enabled deeper and more distant seams to be worked.
This problem of reaching deeper seams has now become a serious
one in the older coal countries, where the coal of easy access is
largely exhausted. In 1913, 81 per cent, of British coal came
from within 500 yards of the surface; in 1924 only 77 per cent.1
The history of iron is richer in incident than that of coal. In
its raw state, the ore is full of impurities which have to be
removed from it by a smelting process. The traditional fuel
used for this purpose was charcoal. But in the eighteenth cen-
tury the supply of charcoal ran short. Timber became scarce,
owing to the destruction of forests and the public authorities
placed restrictions on the use of a material so indispensable for
the defence of the state, (These were the days when England
was protected by her 'wooden walls9.) A critical situation was
created for the iron industry, until the problem-was solved by
a revival of Dudley's process of smelting iron with coal. About
1709, an English ironmaster, Abraham Derby of Coalbrookdale,
treated coal as the charcoal-burners treated wood and obtained
a mineral, coke, which proved an efficient substitute for char-
coal. A hundred and twenty years later, the invention of the
hot blast by Neilson enabled raw coal to be used, which was of
great advantage to those countries like Scotland whose coal was
not suitable for coking. In this way, coal and iron became the
twin foundations of industrialism.

1 "The easy coal in Great Britain has long been taken; production is maintained
by drawing year after year from greater depths or thinner or more difficult seams.'
Coal Commission Report^ 1925, p. 122.